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Abstract
This paper presents the efforts of an interdisciplinary and 
international team of experts lead by Professor Michael Jansen, 
which has been working for the conservation of in various 
archaeological sites in the Middle East and Asia in the preparation 
of guidelines for sustainable and adapted approaches in the 
documentation of sites, making emphasis in the training of local 
experts and develop legislation for protecting monuments. 
The appropriate application of recording methods in archaeological 
sites not only contributes to create a permanent record of its past 
and present, but also to understanding its importance and thereby 
ensuring its conservation.
Keywords: built heritage, conservation, archaeology, Computer-
Aided Drafting, documentation, Image-based recording tools, 
metric survey, preservation, training in sustainable development.
1. INTRODUCTION
The role of documentation in the conservation of archaeological 
sites involves the use of recording techniques capable of producing 
a measured assessment or dataset that includes the geometry and 
texture of the fabric and context of the subject. 
This dataset of measured plans is a very important and reliable 
source of information remaining of a monument that is either 
destroyed by natural phenomenon or by human action.
This paper is based in a number of field examples, where the 
recording instruments and methods of documentation and 
dissemination of monuments has been used for preparing a 
measured ‘dataset’ of representations of all stages of work, which 
are aimed at serving as tools for preparing thematic assessments, 
dealing with mapping the condition of the fabric (materials used in 
the fabric, weathering forms, structural problems), understanding 
its history  and other studies (documentary research, stratigraphy, 
map regression, etc.).
Subsequently, this resulting ‘core data’ of different assessments 
will be use for preparing a ‘Analytical and critical report’ [Charter 
of Venice, 1964] to understand the relevance and actual state 
of conservation of a subject and its context to be used in an 
appropriate conservation strategy. These examples were developed 
using recording tools widely used in geodesy and adapted to the 
needs of the specific area and the available resources, making 
emphasis in the use of optimal and sustainable methods for 
developing countries.
The examples used to develop a method for the conservation of 
archaeological sites include:
- Al-Baleed archaeological park, Sultanate of Oman.
- Sanchi Mahayana Buddhist and Satdhara Hinayana 
Buddhist sites, India.
- Otrar Tobe, Kazakhstan
1.1 AL-BALEED ARCHAEOLOGICAL  
 PARK, SULTANATE OF OMAN
Al Baleed, the old Dhofar, in the vicinity of the modern town of 
Salalah in South Oman was one of the important seaports, which 
had trade connections by ship to South-East Asia at least from the 
8th to the 16th century AD. Its fast decline has to be seen in the direct 
connection with the colonial expansion of the Portuguese under 
Vasco da Gama after 1498 AD.
As archaeological park, al Baleed, will support cultural tourism 
in Oman. Jointly with three other sites representing the traditional 
frankincense trade of the Roman ´Arabia Felix´, in 2000 al Baleed 
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was accepted by UNESCO as a World Heritage Site (See Figure 
7).
1.2 SANCHI AND SATDHARA SITES,  
 REPUBLIC OF INDIA
During spring 2001, a team of experts from University of 
Technology Aachen RWTH organized a training workshop for local 
experts from the Archaeological Sites of India in the magnificent 
facilities of the ‘Sanchi Mahayana Buddhist and Satdhara Hinayana 
Buddhist supported by UNESCO with funds of the Japanese Trust 
funds.
The workshop focused in the promotion of the study and 
conservation of Indian Built Heritage using 3D technology for the 
documentation and visualization.
Making local experts aware of the existence and potential of these 
technologies through the organization of a training course to prepare 
a group of middle level professionals of A.S.I. (See Figure 9).
In addition to the course, a set of ‘recording equipment’ was 
donated, including: 
- Reflectorless Total Station TCR 307 Leica
- Notebook Dell PIII
- Scanner and A3 printer
- Software: AutoCAD Land Development Desktop 
2I, Adobe Photoshop and other word processing 
applications.
1.3 OTRAR TOBE, REPUBLIC OF   
 KAZAKHSTAN
Otrar Tobe, or town, is the largest and most important of the remains 
of six mediaeval towns located in the Otrar Oasis in south-west 
Kazakhstan at the confluence of the Arys and Syr Darya rivers. 
The site comprises the spectacular mud-brick remains of a 
typical Central Asian settlement of the period, including a 
central citadel shahristan, and a central town area (rabat), 
suburbs, and earthen fortifications. Since all six towns, and 
particularly Otrar itself, flourished over a very long period, 
essentially from the first to the fifteenth century A.D., 
studying their monuments and remains helps us to grasp the 
complex history of the region. In addition, the Otrar Oasis is 
situated at an important junction on the Silk Roads, a trading 
network dating from the third century B.C. that linked the 
Mediterranean and China. For this reason too, Otrar tobe 
and its is a significant part of the culture and history both of 
Kazakhstan and the region as a whole  [UNESCO 2002].
This project is aimed at ensuring the conservation, and 
permanent site management; as well as to ‘develop national 
and regional capacities in the conservation of the mud-brick 
architecture and earth structures, that exist throughout the 
region’  [UNESCO 2002].
In the framework of this project and in addition to the onsite 
training of local experts, , last spring 2002 an expert from 
the University of Technology Aachen RWTH was sent to 
provide a complement three weeks training course in the 
use of Electronic and Image-based techniques for recording 
archaeological sites (See Figure 8).
. 
2. DOCUMENTATION IN    
 ARCHAEOLOGY
Documentation in archaeology plays an essential role as in many 
cases it may become a primary source for research after the 
removal of earth and structures. The traditional recording is mainly 
done by conventional or traditional hand-survey methods through 
(vertical) profile and (horizontal) planum in orthogonal measuring 
methods. 
Documentation in archaeology means in the ideal sense three-
dimensional recording and thereafter simulation of excavated 
(and mostly removed) setting. Technically speaking we are still 
far away from any such recording. At least and partially with the 
introduction of a 3D recording method by the use of Electronic 
Distance Measurement Total Station and its software an appropriate 
approximation can be obtained. 
Furthermore, documentation in archaeology also means recording 
of structure surface textures like material patterns of walls (brick, 
stone etc.). Here the texture as a pattern is of primary importance, not 
its precision in measurement. Instead of time consuming traditional 
hand measurements, simple approximate photographic recordings 
with their electronic interpretation may under specific conditions 
lead to better, faster and more economic documentaries.
Subsequently, documentation in this field also means administration 
and management of huge information databases. Here an newly 
developed administration Information system has been developed 
jointly with the private sector and may help in supporting, storing, 
and quick access to complex data structures.
As a consequence of modern time and finance constraints new 
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Figure 1: Documentation in Archaeology, a comparison of the works of excavation in the Citadel, an extract of the Site Atlas, al-Baleed 
Archaeological site, Salalah 2002, Sultanate of Oman 
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Figure 2: Documentation in Archaeology, a three-dimensional comparison of the works of excavation in the Great Mosque, an extract of the 
Site Atlas, al-Baleed Archaeological site, Salalah 2002, Sultanate of Oman 
ways of rationalization also in archaeology have to be looked for. 
While hardly any improvement can be envisaged in excavation 
techniques, definitely rationalization can be obtained in the sector 
of documentation. This presentation may offer one way of doing 
so.
2.1 DOCUMENTATION TECHNIQUES
The documentation of the different sites is associated with the 
collection of a vast amount of information from different sources. 
These sources are related to the implementation of different 
activities for gathering information and thereby developing 
guidelines for the conservation of the site. These activities are 
classified in:
- Excavation
- Conservation
- Landscaping
- Didactics
2.1.1 DOCUMENTING EXCAVATION WORKS
Excavation deals, structurally speaking, with the documentation of 
surfaces prior, during excavations and after excavation works; as 
well with the detail documentation of the fabric masonry (e.g. stone 
by stone), horizontally as well as vertically.
The loci of objects can be easily identified by the 3-D co-ordinates 
obtaining with the total station output thus allowing immediate 3-
D identification. Of course this recording does not substitute the 
traditional planum- profile recording.
While methods for 3-D surface recording by a Electronic Distance 
Measurement total-station (Topcon, Leica etc.) have been proved 
to be extremely effective and precise, plan parallel recordings with 
simple photography transferred into electronic recording programs 
has been proved sufficient in relation to approximate survey 
tolerance for the identification and study of surface structures such 
as stone by stone documentations. The same method can be applied 
for the recording of planum and profile with the critical re-working 
in the photo/ record itself.
The information gathered is recorded and produced simultaneously 
to the works through the use conventional and sustainable off-
shelf application and instruments widely available in the market, 
such as a Total Station, Computer-Aided Drafting applications, 
digital and analogue cameras, scanner, and raster image processing 
applications used for plan parallel roughly rectified photography.
2.1.2 CONSERVATION FORMS
The completed structure documentation of the site, prior, during 
and after the excavation works has permitted the preparation of a 
“Conservation Manual”, which is used for monitoring the state of 
conservation of the different sectors or identified structures in the 
site and provides strategies for adequate immediate conservation 
work and historic recording.
These measured plans presented in the forms are complemented by 
a ‘damage index’ [Fitzer et al, 2002] and a therapy action index.
The damage index consists of a number of shapes and colors charts 
to map the different weathering forms of the fabric and the Therapy 
action index consists of common interventions to be executed in the 
fabric of the subject for its conservation.
Subsequently, these forms can be stored in the Administration 
information system to monitor the different interventions 
implemented (See Figure 4).
2.1.3 LANDSCAPING
An adequate number of topographic measurements are obtained 
from the surface recording by Electronic Distance Measurement 
device, which are added to the detailed floral survey of the natural 
setting providing the basis for further action according to proper 
planning. This, of course also accounts for all further planning.
2.1.4 DIDACTICS
The extensive direct survey of the geometry and texture at all stages 
of excavation and conservation works of the subject and setting 
is complemented by the historical documentary research carried 
out in the site has provided evidence to establish the phases of 
constructions and modifications through the history of the site. 
These records have been used to prepare tools for understanding the 
components of the site and its history. This didactic material can be 
placed across the site to provide accurate and reliable information 
to the visitor. Finally, instead of reconstructing architecture, 
digital simulations based on scientific research may stimulate the 
imagination of the visitors (See Figure 3).
2.1.5 MANAGEMENT OF COMPLEX   
 ARCHAEOLOGICAL DATA
As a recording devise photography still is a very important 
component of the documentation of the site. Traditionally 
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Figure 3: Didactics, preparing 3D representations for a broader audience, an extract of the Site Atlas, al-Baleed Archaeological site, Salalah 
2002, Sultanate of Oman 
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Figure 4: Conservation forms, a set of measured representations are used as tools for monitoring the conservation of the site, Great Mosque, 
an extract of the Site Atlas, al-Baleed Archaeological site, Salalah 2002, Sultanate of Oman 
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Figure 5: Rectified photographies of standing walls, a set of measured representations are used as tools for prepapring the conservation forms 
the site, Citadel,  an extract of the Site Atlas, al-Baleed Archaeological site, Salalah 2002, Sultanate of Oman 
Figure 6: Rectified aerial photographies of standing walls, a set of measured representations are used as tools for prepapring the conservation 
forms the site, Courtyard L.920,  an extract of the Site Atlas, al-Baleed Archaeological site, Salalah 2002, Sultanate of Oman 
photographic records are kept in manual documentaries with time 
consuming access. To improve the accessibility, Aachen University 
in collaboration with a the private sector has developed a software 
application to store, retrieve and manage all the photographic 
records and other data necessary as a simple navigation platform to 
retrieve information about the work carried out a site. This software 
is presently under testing and will be soon available.
2.2 TRAINING OF LOCAL EXPERTS IN  
 DOCUMENTATION TECHNIQUES
In addition to the documentation of all stages of work in the 
archaeological sites, the University of Technology Aachen 
RWTH has promoted the organization of complementary training 
workshop for the local experts.
These courses are prepared using specialized expertise in the use of 
recording tools for studying built heritage. It focus on immersing 
the trainee in the use of sustainable electronic and image-based 
instruments and software.
The main aim of this activity is not only promote the understanding 
of recording every stage of work during the excavation and 
conservation, but also to monitor the decay of the site during the 
years to come.
Main areas of training in recording tools consists:
- A broader perceptive of the techniques and instruments 
available in the market.
- Concepts and principals in recording built heritage.
- An appropriate balance among the quality of the records 
to be prepared, budget available for the survey, and 
variables of the recording techniques available
- Guidelines for preparing an adequate set of measured 
plans of the site, including three-dimensional topographic 
models and orthographic representations, rectified 
photography of standing and buried structures, and other 
relevant measured representations required.
3. CONCLUDING REMARKS
This paper demonstrates that the adapted used of sustainable tools 
of documentation with the quality requirements of the measured 
representations adjusted to the specific needs of a problem and the 
desired dissemination product are appropriate for the developed of 
tools for the management and conservation of an archaeological 
sites.
Furthermore, it proposes a model of training local experts for 
the promotion and development of local administrations in the 
documentation and care of built heritage.
4. FUTURE WORK PERPECTIVES
The experience of working and training local experts in the science 
of conservation of built heritage and especially in the need of 
documentation using digital techniques has as main aim to create 
an inter regional group of experts that could exchange experiences 
and work together for the benefit of their countries.
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Figure 7: Location of al-Baleed Archaeological site, detail of the eastbound of the site, where work of excavation, landscaping and 
conservation have been carried out since 1995, Salalah 2001, Sultanate of Oman 
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Figure 8: Location of Otrar Archaeological site, detail of the landscaping and remains of the Early Mosque, Palace, and Older Mosque areas 
combined with a roughtly rectified aerial photograph, 2001, Republic of Kazakhstan 
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Figure 9: Location of Sanchi, detail of an exercise carried out with the Trainees to determine the potentials of three-dimesnional recording 
using a Reflectorless EDM Total Station, Sanchi 2001, Reppublic of India
